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Influence of Soil Properties on Chromium Uptake of
Brassia chinensis and Its Prediction Models

DAT Yunchao'? LU Yamin' LU Jialongl'2
(1. College of Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100, China
2. Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture,
Yangling , Shaanxi 712100, China)

Abstract; Estimating heavy metal bioavailability, mobility and transfer is important to environmental and
food safety. A greenhouse study was conducted by using Brassica chinensis to investigate the movement of
chromium (Cr) from soil to plants and predict the main factors influencing Cr bioavailability. The result
showed that soil organic carbon (OC) content, pH value and total Cr content had a significant impact on
Cr uptake. The plant Cr contents were positively correlated to total soil Cr contents and negatively
correlated to soil OC and pH value. Stepwise multiple linear regression ( SMLR) ( pH value, OC and
total soil Cr contents) relationships ( R* was 0.927) could more accurately estimate Cr bioavailability
relative to single-factor ( total soil Cr contents ) equations ( R® was 0.861 ). The maximum
bioconcentration factor ( BCF) was measured in acidic soils. The most accurate Freundlich equation for
estimating Cr bioavailability was developed by using data from combined CK, Crl and Cr2 treatments ( R’
was 0. 927, RMSE was 0. 12, n was 45) compared with the Freundlich equation developed by using the
date CK treatment alone (R’was 0. 572, RMSE was 0. 25, n was 15) and using data from only combined
Crl and Cr2 treatments ( R> was 0. 745, RMSE was 0. 17, n was 30). The results can be used to predict
Cr transfer from soil to plant systems.

Key words: chromium; transfer characteristics; Brassica chinensis; controlling factors; prediction models
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Tab.1 Properties of selected soil

A ML CaCO, fagn FeO, AlO, Cr A JRAH
s FAE R pH {H Ji it/ T L/ Cre s =i Ji L/ e b/ Jrigs 4 Vg
(cmol-kg ™!

(ske™)  (g'kg™) % (gkg™)  (g'kg™')  (mgkg™h)
1 bUiNEa 4.90 9.00 0 10. 85 42.91 1.71 0.11 49. 69
2 EU/N 5.74 10. 14 0 21.34 24.96 2.14 0.08 31.01
3 =~ 5.92 19. 87 0 11. 10 27.52 1.97 0.26 53.74
4 LY 6.01 6.78 0 8.70 36.51 1.76 0.18 44, 81
5 L 6.25 11.62 0 19. 08 16. 84 2.34 0.05 36.96
6 LSRN 6.27 20.70 0 28.59 19.33 1.96 0.09 54.22
7 A 6. 82 19. 05 0 31.11 30. 18 1. 84 0.19 35.07
8 i 7.90 9.56 35.60 22.37 26. 01 1.20 0.17 58.27
9 baNE] 8.07 10. 32 27.50 16. 01 18.18 0.94 0.15 50.97
10 o 55 8. 12 11.27 15. 06 25.25 9.57 1.19 0.19 73.42
11 L 7y 8.24 13.44 25.15 16. 80 17.74 1. 10 0.15 52.78
12 KHE 8.29 12.77 53.57 24.67 7.59 1. 60 0.16 46.26
13 H e 8. 37 11.18 38.51 11.23 6. 66 1.67 0.13 79. 17
14 14 8. 65 6.87 31.69 13.09 17.11 0.92 0.16 59. 86
15 SESn 8. 80 9.45 11.51 11. 61 10. 51 0.72 0.19 66. 00

T 45 UL pH M) .
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Fig.1 Cr concentration in Brassia chinensis under different Cr treatments
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Fig.2 Relationships between Cr concentration in Brassia chinensis and soil
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Fig.3 F,, and F ., of Brassia chinensis in 15 soils under different Cr treatments
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Fig.4 Simple relationships between Cr concentration in Brassia chinensis, soil pH value and OC in soils
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